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Amendments to the Claims: 

1 . (currently amended) A method for welding single crystal superalloys comprising the 
steps of: 

using a high power energy source to both preheat and melt a filler comprising a 
Dnporollov modified MCrAlY and to cause melting of at least aportion of a surface of a 
substrate comprising a single crystal superalloy; and 

depositing said filler oxAo the portion of the sur&ce of the substrate to form a solid clad 
on the substrate to provide a superalloy weld. 

2. (original) The method for welding single crystal superalloys of claim 1 wherein said 
high power energy source is a laser. 

3. (currently amended) A method for welding single crystal supraalloys comprising the 
steps of: 

providing a substrate to be treated, said substrate comprising a single crystal superalloy; 
providing a filler, said filler comprising a superalloy; 

exposing sadd filler to a high power energy source to cause preheating and melting of 
said filler by said high power energy sourc e, the high power energy source being a laser selected 
from the group consisting of carbon dioxide, Nd: YAG> diode and fiber lasers : 

e)cposing aportion of a sur&ce of said substrate to said high power energy source to 
cause partial melting of the portion of the surface of said substrate by said high power energy 
source; and 
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depositing said filler onto the portion of the melted surface of said substrate to form a 
solid clad on said substrate to provide a superalloy weld 

4. (canceled). 

5. (original) The method for welding single crystal superalloys according to claim 3 
further comprising the step of: 

providing said substrate comprises elements selected ftom at least one of the group 
consisting of Ni, Co, Cr, Mo, W, Ta, Al, Ti, Re, Nb, Iff, C and B. 

6. (currently amended) The method for welding single crystal superalloys according to 
claim 3 further oompriging the step of: 

providing wherein said filler comp rises is sel e cted from at leoot ono of the group 
consisting of IIS 18 8 , R\STELLQY X, IbJCO 713, INCO 738, mCO 939, MARM217, REN 
80, C 101 and modified MCrAlY. 

7. (original) The method for welding single crystal superalloys according to claim 6 
wherein said modified MCrAl Y is modified with an element selected fimi at least one of the 
group consisting of Pt, Pd, Re, Ta, Hf, 2r, Si, C and B, 

8. (original) The method for welding single crystal superalloys according to claim 6 
wherein said M of said MCrAlY is selected from at least one of the group consisting of Ni, Co 
and Fe or combination thereof 
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9. (original) The method for welding single ciystal supetalloys according to claim 3 
lurther comprising the step of: 

providing said filler comprises an element selected fiotn at least one of &e group 
consisting of Nl, Co, Fe, Cr, W, Mo, Al, Si. Nb, Ti. Ta, Zr, Re, Hf, C, B, Y and La. 

1 0. (original) The method for welding single crystal superalloys according to claim 3 
further comprising the steps of: 

feeding said filler Enough a co-axial nozzle of said high power energy source; 

shrouding said filler and the portion of the surface of said substrate with an inert gas; 

and 

causing rapid relative motion of a beam of said high power energy source to an adjacent 
portion of the surface of s^d substrate allowing a solid clad to form* 

1 1 . (original) Hie method fbr welding single crystal superalloys according to claim 1 0 
further comprising the step of: 

providing said filler in the form of a powder; and providing a powder feeder for feeding 
said powder of said filler into said co-axial nozzle. 

12. (original) The method for welding single crystal superalloys according to claim 1 1 
wherein said powder is fed by powder feeder at a rate of about 1 .5 to about 20 grams per 
minute. 
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13* (original) The method for welding single crystal superalloys according to claim 1 1 
wherein said powder is fed by said powder feeder at a rate of about 1.5 to about 10 grams per 
minute. 

14. (original) The method for welding single crystal superalloys according to claim 3 
wherein said filler comprises a wire. 

IS- (original) The method for welding single crystal supetalJoys according to claim 10 
wherein said rapid relative motion of said beam of said high energy power source is caused at a 
speed of about 5 to about 22 inches per minute relative to the adjacent portion of the surfece of 
said melted substrate. 

16. (original) The method for welding single crystal superalloys according to claim 10 
wherein said rapid relative motion of said beam of said high energy power source is caused at a 
speed of about 5 to about 14 inches per minute relative to the adjacent portion of the surfece of 
said partially melted substrate. 

17. (canceled). 

18. (canceled). 

19. (currently amended) The method for welding single crystal superalloys according to 
claim [[17]] 3 wherein said laser has a power of about 50 to about 2500 watts. 
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20. (currently amended) The method for welding single crystal supeialloys according to 
claim [[17]] 3 wherein said laser has apower of about SO to about 1500 watts. 

21 . (currently amended) The method for welding single crystal superalloys according to 
claim [[17]] 3 wherein a laser beam of said laser is defocused by about 0.02 to about 0.1 inches. 

22. (currttitly amended) The method for welding single crystal superalloys according to 
claim [[17]] 3 wherein a laser beam of said laser is defocused by about 0.04 to about 0.06 
inches inches. 

23. (currently amended) The method for welding single crystal superalloys according to 
claim [[17]] 3 wherein said laser produces a laser-welded clad bead having a width of about 
0.02 to about 0. 1 inches. 

24. (currently amended) The method for welding single aystal superalloys according to 
claim [[17]] 3 wherein smd laser produces a laser-welded clad bead having a preferable width of 
about 0*04 to about 0.06 mches. 

25. (original) A welded single crystal superalloy prepared according to the method of 
claims. 
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26- (currently amended) A method for repairing a portion of a surface of a single crystal 
superalloy substrate comprising the steps of: 

providing a single crystal superalloy substrate having a surface defect; 

providing a superalloy filler; 

exposing said filler to a laser source to cause preheating and melting of said filler by said 
laser sourc e, the laser source bemg selected from the group consisting of carbon dioxide, 
Nd: YAG. diode and fiber lasers: 

exposing a portion of a defective surface of said substrate to said laser source to cause 
melting of the portion of the defective surface of said substrate by said laser source; and 

depositing said filler onto the portion of the defective surface of said substrate to form a 
solid clad on the portion of the defective surface of said substrate to provide a superalloy repair 
of said sur&ce defect of said substrate. 

27* (original) The method for repairing the surface of a single crystal superalloy 
substrate according to claim 26 further comprising the steps of: 

feeding said filler through a co-axial nozzle of said laser source; 

shrouding said fUIer and the portion of the defective surface of said substrate with an 
inert gas; and 

causing rapid relative motion of a beam of said lasor source to an adjacent portion of the 
sur&ce of said substrate allowing a solid clad to form. 

28. (original) The method for repairing the surface of a single crystal superalloy 
substrate according to claim 27 further comprising the steps of: 
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providing said filler in tiie form of a powder; and providing a power feeder for feeding 
said powder of said filler into said co^axial nozzle. 

29, (currently amended) A method for coating the surface of a single crystal superalloy 
substrate comprising the steps of: 

selecting a portion of a surfece of a single ciystal superalloy substrate to be treated; 

providing on advanced superalloy a filler comprising modified MCrAJY : 

exposing said filler to a laser source to cause preheating and melting of said filler by said 
laser source; 

exposing the portion of the surface of said substrate to said laser source to cause melting 
of the portion of the surface of said substrate by said laser source; and 

depositing said filler to form a solid clad onto the portion of the surface of said substrate 
to provide a single crystal sup^alloy coating on the surface of said substrate. 

30* (original) The method for coating the surface of a single crystal superalloy substrate 
according to claim 29 further comprising the steps of: 

feeding said filler through a co^ial nozzle of said laser source; 

shrouding said filler and the portion of the surface of said substrate with an inert gas; 

and 

causing rapid relative motion of a beam of said laser soiu:ce to an adjacent portion of the 
surfece of said substrate allovving a solid clad to form. 



8 



PAGE 9/13'RCVDAT6/19/2006 3:04:39 PM [Eastern Daylight Time]'^ 



Jun. 19. 2006 1 1:56AM INGRASSIA FISHER & LORENZ PC No. 9954 P. 10/13 

App. Na 10/728,543 
Reply to Office action of March 17, 2006 

31. (origiiial) The method for coating the surface of a single crystal superalloy substrate 
according to claim 30 further comprising the step of; 

providing said filler in flie fonn of a powder; and 

providing a power feeder for feeding said powder of said filler into said co-axial nozzle. 

32. (canceled). 

33. (canceled). 



9 



PA(X1(l/t3'RCVDAT6m/2006 3:04:39 PM [Eastern Dayll^^^ 



